Interactions between irrigants commonly used in endodontic practice: a chemical analysis.
The aim of this work was to characterize the by-products formed in the associations between the most commonly used irrigants in endodontic practice through electrospray ionization quadrupole time-of-flight mass spectrometry analyses. Sodium hypochlorite (NaOCl) (0.16%, 1%, 2.5%, and 5.25%) was associated with 2% chlorhexidine (CHX) solution and gel, 17% EDTA, 10% citric acid, 37% phosphoric acid, saline solution, ethanol, and distilled water. CHX solution and gel were also associated with all above mentioned irrigants. The solutions were mixed in a 1:1 ratio, and electrospray ionization quadrupole time-of-flight mass spectrometry was used to characterize the precipitates when formed. CHX produced an orange-brown precipitate when associated with NaOCl from 1%-5.25% and an orange-white precipitate when associated with 0.16% NaOCl. When associated with EDTA, CHX produced a white milky precipitate, and when associated with saline solution and ethanol, a salt precipitation was produced. No precipitation was observed when CHX was associated with citric acid, phosphoric acid, or distilled water. In the NaOCl associations, precipitation occurred only when CHX was present. The orange-brown precipitate observed in the association between CHX and NaOCl occurs because of the presence of NaOCl, an oxidizing agent causing chlorination of the guanidino nitrogens of the CHX. The precipitates formed in the reaction of CHX with EDTA, saline solution, and ethanol were associated with acid-base reactions, salting-out process, and lower solubility, respectively. NaOCl associated with EDTA, citric acid, and phosphoric acid leads mainly to chlorine gas formation. Intermediate flushes with distilled water seem to be appropriate to prevent or at least reduce formation of by-products.